A protease inhibitor produced by Streptomyces lividans 66 exhibits inhibitory activities toward both subtilisin BPN' and trypsin.
A proteinaceous protease inhibitor was isolated from the culture broth of Streptomyces lividans 66 by a series of purification steps (salting out by ammonium sulfate, ion-exchange chromatography on DEAE-cellulose, hydrophobic chromatography on Phenyl-Sepharose, and gel-filtration on Sephacryl S-200), and was named S. lividans protease inhibitor (SLPI). The purified SLPI existed in a dimeric form consisting of two identical subunits, each of which was composed of 107 amino acids. SLPI exhibited strong inhibitory activity toward subtilisin BPN'. These features were similar to those of protein protease inhibitors produced by other Streptomyces (SSI family inhibitor). In addition, SLPI was capable of inhibiting trypsin with an inhibitor constant (Ki) of about 10(-9) M. The primary structure of SLPI and location of two disulfide bridges were homologous to those of the other serine protease inhibitors of Streptomyces. The reactive site of SLPI was found to be Arg67-Glu68 from the sequence analysis of cleaved SLPI which was produced by acidification of subtilisin-SLPI complex. An Arg residue at the P1 site was consistent with the trypsin-inhibitory property of SLPI. Sequence comparison with other members of the SSI family revealed that amino acid replacements in SLPI were mainly localized on the surface of the SLPI molecule, and many of the amino acid residues in beta-sheets and hydrophobic core were well conserved.